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Honorable Lamar Alexander
Governor of Tennessee
Nashville, TN 37219

Dear Governor Alexander:

Furnished herewith is the Phase I Investigation Report on Candlewood Lake DIa:n
near Bolivar, Tennessee. The report was prepared under the authority and pro-

visions of PL 92-367, the National Dam Inspection Act, dated 8 August 1972.

The report presents details of the field inspection, background information,
technical analyses, findings, and recommendations for improving the condition

of the dam.

Based upon the inspection and subsequent evaluation, Candlewood Lake Dam is
classified as significantly deficient due to excessive erosion of the embank-
ment and emergency spillway.

We do not consider this an emergency situation at this time, but the recommen-

dation concerning repair and stabilization of all erosion on the dam and
others contained in this report should be undertaken in the near future.

Public release of the report and initiation of public statements fall within
your prerogative. However, under provisions of the Freedom of Information
Act, the Corps of Engineers is required to respond fully to inquiries on
information contained in the report and to make it accessible for review on
request.

Your assistance in keeping me informed of any further developments will be
appreciated.

Sincerely, -

I Incl LEE W. TUCKER
As stated Colonel, Corps of Engineers

Commander

Cf.
Mr. Robert A. Hunt, Director
Division of Water Resources
4721 Trousdale Drive
Nashville, TN 37220
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY.PROGRAM

Name of Dam ......................... Candlewood Lake

County ............................ Hardeman

Stream .............................. Trib. of East Fork
of Spring Creek

Date of Inspection ................. January 23 1981

ABSTRACT

This report is based on the findings of a Phase I inspection
of Candlewood Lake Dam. The zoned earthfill embankment is
43.6 feet high and 800 feet long with a crest width of
24 feet,- The embankment slopes are lV:4.3H upstream and
1V:3.4H d nstream. The dam impounds 574 acre-feet at
normal pool evel with 298 acres of flood storage. The
drainage area s 167 acres. The service spillway is a
steel stand pip connected to a 30 inch steel pipe passing
under the dam. drawdown drain is a 24 inch gate valve
at the base of the ser. The emergency spillway is an
earth saddle with a p#rabolic asphalt control section. The
emergency spillway has\a\ maximum depth of 6.1 feet and a
top width of 155 feet. 4he dam is in the intermediate size
and high hazard potential category. The reservoir has
sufficient storage/spillway capacity to safely pass the
full PMF. Erosion is evident in the emergency spillway
channel, on the embankment abutment contacts, and on the
downstream slope. Some indications of dispersive soils were
noted on the downstream slope. Also, the downstream slope
appeared to be excessively moist and some standing water
was seen. Due to these findings, Candlewood Lake Dam is
considered to be 44significantly deficientJ.__
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

SECTION 1 - GENERAL

1.1 Authority - The Phase I inspection of this dam
was carried out under the authority of Tennessee
Code Annotated, Sections 70-2501 to 70-2530, The
Safe Dams Act of 1973, and in cooperation with
the U. S. Army Corps of Engineers under the
authority of Public Law q2-367, The National Dam
Inspection Act.

1.2 Purpose and Scope - The purpose of a Phase I
investigation is to develop an engineering
assessment of the general condition of a dam with
respect to safety and stability. This is accom-
plished by conducting a visual inspection,
reviewing any available design and construction
data, and performing appropriate hydraulic,
hydrologic, and other analyses. A comprehensive
description of the Phase I investigation program
is given in Recommended Guidelines for Safety
Inspection of Dams, Department of the Army, Chief
of Engineers, Washington, D. C. 20314.

1.3 Past Inspections - Past inspections of Candlewood
Lake Dam include a cursory inspection by George
Moore and Troy Wedekind of the Tennessee Division
of Water Resources on February 14, 1979. Some
erosion on the downstream slope and the lack of a
vegetative cover on the emergency spillway were
noted at this time. Several inspections were made
during the construction of the dam by Ed O'Neill
also of the Tennessee Division of Water Resources.

1.4 Miscellaneous Details - The day of the inspection
was clear with "light breezes and an ambient
temperature of about 45 F. A rainfall had occurred
on February 29, 1981, three days before the
inspection. The rainfall was not sufficient to
raise the lake level to normal elevation but it did
somewhat obscure the normal conditions on the
downstream slope of the dam.

1.5 Inspection Team Members - The inspection was
conducted by the following State personnel:

Ed 0 :eill, ..ef Engineer
Georgm , or , Regional Engineer
Anthony Privett, Engineering Co-op

1_|



SECTION 2 - PROJECT DESCRIPTION

2.1 Location - The project is located in Hardeman
County, Tennessee, about 4 miles east of Saulsbury,
Tennessee. The dam is locatsd on the Saulsbury
topographic quadrangle at 89 01'050 west longitude
and 3500 21 53" north latitude. Location maps are
provided in Appendix B of this report. The dam
intercepts an unnamed tributary about 1 mile from
the east fork of Spring Creek. The east fork of
Spring Creek flows 5.7 miles to its confluence
with several other creeks to form the mainstem of
Spring Creek.

2.2 Description

2.2.1 Embankment (Design data is shown in
parenthesis) - The Candlewood Lake Dam is a zoned
earth embankment dam with a straight alignment,
a maximum height of 43.6 feet (35.8 feet), and
a length of 800 feet (775 feet). The crest width
is 24 feet (30 feet) and the crest elevation is
535 feet msl. The upstream slope is about
lV:4.3H (IV:311) from the water surface to the
crest. The downstream slope is about IV:3.4H
(lV:3H). An asphalt road runs on the crest. The
upstream and downstream slopes are covered by grass.
The dam is located on the Claiborne and Wilcox
formation of the Mississippi Embayment Sediments.
These are irregularly bedded sands of the Tertiary
Period locally interbedded with lenses and beds of
gray and white clay, silty clay, lignitic clay, and
lignite. A hand auger sample of the embankment
material is a silty clay of group CL in the Unified
Soils Classification system. Embankment sketches
are provided in Appendix B.

2.2.2 Service Spillway/Drawdown Drain - Both
facilities are served by a 300 steel pipe riser
and a 30* steel pipe through the dam. The crest
elevation of the riser is 521.0' msl. The draw-
down drain is a 24" gate valve at the base of the
riser.

2.2.3 Emergency Spillway - The emergency spillway,
located at the west abutment of the dam, is parabolic
in shape with a maximum depth of 6.1' and a top
width, at the low point of the dam, of 155'. An
asphalt road covers the control section of the
spillway. The entrance and exit channels have

2



sparse vegetation. The maximum capacity of the
spillway is estimated to be 4530 cfs. The design
plans call for a trapezoidal spillway with a base
width of 75 feet and side slopes of lV:3H with a
maximum depth of 2 feet.

2.2.4 Reservoir and Drainage Area - The reservoir
has a surface area of 43 acres at normal pool
elevation with a fetch of 2000 feet. The normal
impounding capacity of the reservoir is estimated
to be 574 acre-feet with about 298 acre-feet of
flood storage above normal pool. The drainage
area is 167 acres and the predominant soils are
Ruston, Lexington, and Providence. The watershed
is being developed into a medium density residential
subdivision.

2.2.5 Miscellaneous - The dam is currently owned
by the Candlewood Lakes Property Owner's Asso-
ciation (W. J. Arnold, President). The dam was
built in 1976 as a recreational lake for the
Candlewood subdivision being developed by the
Terra Aqua Corporation. The dam was designed by
Ragon Engineering Company with soils testing sub-
contracted to Construction Materials Lab, Inc. The
construction was performed by Frank Mustin of
Memphis and by S & W Construction Company. The
drainage filter under the toe of the dam was
installed about a year after completion of the
initial construction. The installation required
partial excavation of the downstream slope. No
other major repairs have been reported. A
Certificate of operation was issued by the State
in 1976. Ownership of the lake was turned over
to the Property Owner's Association in 1979. No
instrumentation was found.

3



SECTION 3 - INSPECTION FINDINGS

3.1 Specific Findings

3.1.1 Jug holes (indicative of dispersive soils)
and other erosion are occurring on the downstream
slope. A change in vegetation and erosion patterns
occurs about halfway down the slope at the maximum
section forming a horizontal line across the
downstream slope. A major part of the erosion is
occurring above the line which is apparently the
result of repair work on the downstream slope.
The lower part of the embankment has a much denser
grass cover than the upper part. Some erosion is
occurring near the toe but no evidence of jugging
was seen. Also the entire downstream slope was
wet in comparison with the upstream slope and other
dams seen on the same day. One area of standing
water was found about 5 feet above the toe and
100 feet left of the service spillway. No flow
or evidence of the transport of embankment material
was seen.

3.1.2 The emergency spillway entrance and exit
channels and side slopes are almost devoid of
vegetative cover. The exit channel has a
relatively steep slope and some erosion gullies
have formed. A large amount of material has been
mechanically removed from the right edge of the
downstream slope. This could possibly allow flow
to impinge upon the embankment during high stages.

3.1.3 Gullies have formed on both the upstream
and downstream slope on the right embankment
abutment contact. The upstream gully is about
3 feet deep and the downstream gully is about
25 feet deep.

3.1.4 The upstream slope has no wave protection
and some minor erosion and sloughing has occurred.

3.1.5 Standing water was seen in what appears to
be a low area about 25 feet left of the channel
and 50 feet downstream of the toe. No evidence of
flow from the area was seen.

3.1.6 A flow of about 1 gpm was coming from the
service spillway although the water level was
below the spillway crest indicating a possible
leak in the drawdown drain.
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3.1.7 According to OCE guidelines, the dam is
in the intermediate size and high hazard potential
classifications. As such, the structure is
required to pass the full probable maximum flood
(PMF). The volume of inflow during the PMF using
Antecedent Moisture Condition II (AMC II) is
381 acre-feet. Analysis indicates that the
structure can safely pass the AMC II PMF with about
5 feet of freeboard. Routing of the 1-10 day
100-year storm indicates that it will pass the
structure with no flow through the emergency spillway.

3.1.8 The project is located in seismic zone 2.

3.1.9 A sample of the embankment material shows
a silty clay of group CL in the Unified Classifi-
cation System. The sample is a shallow depth
(0.5-2.0') hand auger sample taken near the crest.

3.1.10 This dam is in the high hazard potential
classification as outlined in the OCE guidelines.
Failure of the dam could affect the maintenance
office and the guard shack for the Candlewood
subdivision, a main line of Southern Railway into
Memphis, and State Highway 57, all of which are
located within 0.2 miles downstream of the dam.

3.1.11 The measured configuration of the dam
differs considerably from the design plans. The
height of the dam measured from the service
spillway outlet invert is 43.6 feet whereas the
design dimension is 35.8 feet. The normal pool
elevations are about 2 feet higher than designed
and the freeboard is 5.6 greater. The maximum
depth of the emergency spillway has been increased
from 2.1 feet to 6.1 feet. The design slopes of
the dam are IV:3H, the measured slopes are 4.3H:lV
upstream, and lV:3.4H downstream. The crest width
was decreased from 30 feet to 24 feet.

3.2 Conclusions and Recommendations

3.2.1 Conclusions

a. Indications of the possible presence of
dispersive soils were found on the embankment.

b. Erosion on the embankment and in the emergency
spillway is becoming excessive.
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c. The downstream slope was excessively wet.
The wetness is thought to be due to repair of
gullied areas with uncompacted fill.

d. The structure appears to be adequate with
respect to hydraulic and hydrologic considerations.
However, at high stages, flow through the emergency
spillway could impinge on the embankment.

e. The seismic resistance of this structure is
unknown, but under this program, dams in seismic
zone 2 may be assumed to be adequate against
seismic loading if judged adequate in static
stability requirements.

f. Due to these conclusions, this dam is considered
to have a condition classification of "significantly
deficient".

3.2.2 Recommendations

a. A qualified engineer should be engaged to:

1) Check for the presence of dispersive
soils and recommend and implement action as
necessary to stabilize the soils.

2) Provide recommendations for repair and
stabilization of all erosion on the embank-
ment, abutments, and in the emergency spill-
way.

3) Provide recommendations for regrading the
emergency spillway exit channel so that flow
will not impinge upon the embankment.

b. A soil binding grass cover should be established
on all remolded areas and the grass cover on the
upper portion of the downstream slope should be
improved.

c. An emergency action plan should be developed
to notify downstream residents in the event of a
potentially hazardous situation.

d. A program of routine maintenance and periodic
inspection should be established for the dam.

6



SECTION 4 - REVIEW BOARD FINDINGS

The Interagency Review Board for the National Program

of Inspection of Non - Federal Dams met in Nashville

on 18 June 1981 to examine the technical data contained

in the Phase I investigation report on Candlewood Lake

Dam. The Review Board considered the information and

recomended that (1) the removal of material from the

emergency spillway by mechanical means should not be

allowed to continue, (2) the reason for the discon-

tinuity on the embankment should be determined and

included in the report, (3) an emergency action plan

should be developed, including a warning system to alert

downstream residents, in the event a serious condition

develops with the project. (4) the owner should

establish a regular program of inspection and main-

tenance to provide detection and timely correction of

problem areas, and (5) the condition classification

should be changed from "deficient" to "significantly

deficient". They agreed with other report conclusions

and recomendations. A copy of the letter report pre-

sented by the Review Board is included in Appendix F.
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APPENDIX A
DATA SUMMARY

A.1 Dam

A.l.1 Type - Zoned earthfill, linear alignment
dam with a steel pipe service spillway and
drawdown drain and an earth channel emergency
spillway with a paved control section.

A.1.2 Dimensions and Elevations - (Elevations
taken from design plans. Field measurements,
shown parenthetically if different from design
plans, are referenced to the top of the service
spillway headwall at elevation 496.1' msl.)

a. Crest length - 775' (800')
b. Crest width - 30' (24')
c. Height - 35.8' (43.6')
d. Crest elevation - 527.5' msl (535')
e. Service spillway elevation - 521' msl (522.9')
f. Emergency spillway elevation - 525.5' mal

(528.9')
g. Embankment slope, U/S - lV:3H (lV:4.3H)
h. Embankment slope, D/S - lV:3H (lV:3.4H)
i. Size classification - Intermediate

A.1.3 Zones, Cutoffs, Grout Curtains

A.1.3.1 Zones (Fill material given as per Unified
Classification System)

a. Core material - CL
b. Core slopes (max.) - 1V:zH
c. U/S zone material - random fill
d. D/S zone (1) material - random fill
e. D/S zone (1) slopes (max.) - IV:lhH
f. D/S zone (2) material - SP-SC

A.1.3.2 Cutoff Trench (Filled as part of core)

a. Base width - 10'
b. Side slopes - lV:2H
c. Bottom elevation - 470' msl (approx.)

A.1.3.3 Grout Curtains - None

Z A.2 Reservoir and Drainage Area

A.2.1 Reservoir - (Normal pool elevation 521' msl,
6.5' below the effective crest of the dam as per
design plans)



a. Surface area - 43 acres
b. Fetch - 2000 feet
c. Capacity (normal) - 574 acre-feet
d. Capacity (top of dam) - 872 acre-feet

A.2.2 Drainaqe Area

a. Size - 167 acres
b. Maximum relief - 100'
c. Soil - Ruston (B), Lexington (B), Providence (B)
d. Cover - Medium density residential
e. Runoff (P1nn) (AMC III) - 65.4 acre-feet
f. Runoff (PMF)(AMC II) - 381 acre-feet

A.3 Outlet Structures

A.3.1 Drawdown Drain - (Gate valve at base of
service spillway riser)

a. Valve diameter - 24"
b. Invert elevation - 494' msl

A.3.2 Service Spillway - (Steel pipe riser
connected to steel pipe with concrete anti-seep
collars)

a. Riser diameter - 30"
b. Pipe diameter - 30"
c. Pipe length - 24n'
d. Gradient - Il
e. Anti-seep collars, size - 6" x 6' x 6'
f. Anti-seep collars, number and spacing - 12 1 20'
g. Spillway capacity - 135 cfs

A.3.3 Emergency Spillway - (Trapezoidal, vegetated
earth saddle with paved control section through
left abutment)

a. Base width - 75'
b. Side slope - 3V:lH
c. Control section length - 30' (24)
d. Entrance slope - 2% (8.2%)
e. Exit slope - 17.5% (in%)
f. Capacity (design) - 1371 cfs

The emergency spillway was measured to be parabolic
with the following dimensions:

g. Top width - 155'
h. flaximum depth - 6.1'
i. Capacity (measured) - 4530 cfs



A.4 Historical Data

A.4.1 Construction Date - 1976

A.4.2 Designer - Ragon Engineering Company
Bolivar, Tennessee

A.4.3 Soils Testing - Construction Materials Lab, Inc.
Jackson, Tennessee

A.4.4 Builder - S & W Construction Company

Memphis, Tennessee

A.4.5 Developer - Terra Aqua Corporation

A.4.6 Owner - Candlewood Lakes Property Owner's
Assn., W. J. Arnold, President

A.4.7 Previous Inspections - February 1979

A.4.8 Seismic Zone - 2

A.5 Downstream Hazard Data

A.5.1 Downstream Hazard Potential Classification

a. Corps of Engineers - High
b. State of Tennessee - 1

A.5.2 Persons in Probable Flood Path - variable,
generally less than 5

A.5.3 Downstream Property - US Hwy 57, mainline
Southern Railroad, maintenance office guard
shack, all within 0.2 miles of dam

A.5.4 Warning Systems - None

S
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PHOTOGRAPHIC RECORD
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Photographic Record

Photo No. 1 - The upstream slope of the dam showing minor
erosion apparently due to surface runoff.

Photo Nos. 2 & 3 - The downstream slope of the dam showing
a discontinuity about midway down the slope.

Photo No. 4 - The left downstream embankment abutment
contact. A small gully is hidden by the tall grass in
the left of the photo.

Photo Nos. 5-7 - Erosion and possible jug holes on the
downstream slope above the discontinuity shown in
photos 2 and 3.

Photo No. 8 - The service spillway riser.

Photo No. 9 - The outlets of the service spillway and
too drains.

Photo No. 10 - The entrance channel of the emergency
spillway.

Photo No. 11 - The exit channel of the emergency spillway
showinq erosion and sparse vegetation.

Photo No. 12 - A view of the downstream area from the top
of the datn showinq an area of standing water to the left
of the service spillway outlet.

Photo No. 13 - Aerial view of the dam showing the erosion
of the downstream slope and the emergency spillway.
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APPENDIX D

CHECKLISTS - VISUAL INSPECTION.

ENGINEERING DATAv SOIL TESTS



Check List
Visual Inspection of Earth Dam
Department of Conservation
Division of Water Resources

Name of Dam Ca,___ _ e___oo__

County liar'ennan Date of Inspection 1/""/"1

ID # - State - Federal __-___,___

Type of Dam Zoned earthfill

Hazard Category-Federal State

Weather C I Temperature
?"1',elo. normia pool (to- of riser)

Pool at Time of Inspection ---'(distance from crest)

Tailwater at Time of Inspection ','one (distance from stream bed)

Design/As Built Drawings Available: Yes oNO

Location:

Copy Obtained: Yes No

Reviewed: Yes " No

Construction History Available: Yes '" No

Location: T')TTP

Copy Obtained: Yes - No

Reviewed: Yes No

Other Records and Reports Available: Yes No

Location:

Copy Obtained: Yes No

Reviewed: Yes No

Prior Incidents or Failures: Yes No

'Inspection Personnel and Affiliation:

C(eor'e ,oore - -?,-r

Antlhon, Privett - T:VP



I. ftbankment

A. Crest

Description (lst inspection) Asn'altic concrpte

road covers crest; straip'-t align'ment; east-west

orientation.

1. Longitudinal Alignzment r000_

2. Longitudinal Surface Cracks A f , rinor crac 's

in roat. sitrfac.

3. Transverse Surface Cracks 'lone

4. General Condition of Surface C _OO,,

. Miscellaneous

B. Upstream Slope

1. Undesirable Growth or Debris _ O__e

1



2. Sloughing, Subsidence, or Depressions )iigiit ou,'n,

at water surface Oue to vave action.

3. Slope Protection . "ns n vnvn "rotoct tor 1-rr, w" ich in

eroding. ;II1 need rave .rotcct~on in a few years.

a. Condition of Riprap __ _._____

b. Durability of Individual Stones -;/A

c. Adequacy of Slope Protection Against Waves

and R UnOff Seo 1 a-o v. AF; . tenance

it en, stan(' of %-scuce qhoul, 1'e irnrover.

d. Gradation of Slope Protection - Localized Areas

of Fine Material

4. Surface Cracks 'To,,n,

C. Downstream Slope

1. Undesirable Growth or Debris ":or

2



2. Sloughing, Subsidence, or Depressions; Abnormal

Bulges or Ron-Uiformity Surface erosion may become
the main problem. A line oT erosion gullies and holes
seens to be running across the dam at about mid
height or slightly above. The dan, Just below tlhe
erosion, has been seeeed in a pooa stand of grass an ,'
fescue. Som-e holes appear to be caused 1v dsnPersive soils.

3. Surface Cracks on Face of Slope .

'lone

1. Surface Cracks or Evidence of Heaving at

Eban3ent Toe "o ne

5. Wet or Saturated Areas or Other Evidence of Seepage

on Face of Slope; Evidence of "Piping" or "Boils"
The entire P/5 embankment seemp 1 extremoey wet in corparlson to

the U/S slope and to other dams seen on the same dax'. "-$,e eroded 
arnas ar soft, the material a!)Tears to !,e prny ci ;v. An ar on
standing tater was seen on the emban'ment a.bout '' above t', toe

and il'n' left of tip !,S. ;o flow or vifle,ce- o4 t',e trars,,ort of
embanI ment mtl was found in the area. "o oth.er stan,'li watcr x:1%

seen on the e-, ankent. The area s'oul(! I-e rech.ecl ed ri.- ,

6. Drainage System . . .. .. ,eat ,r.

Clear; was install '. after clar i.,as Iu'i 1 t.

7. Fill Contact with Outlet Structure O.K. !;oro sjrface

erosion cominp into stiIling "asin ar' minor erosion

around 1eadwall .

8. Condition of Grass Slope Protection "air to iooO;

lneeds innroveiment.

4. ,,- - . - - -, .m ' -



D. Abutments

1. Erosion of Contact of Ebankment with Abutment from

Surface Water Runoff, Upstream or Downstream

Erosion Pul1v 3' deep i/S riy'-t side.

rosion -illv 1.5' deep D/S right side.

2. Springs or Indications of Seepage Along Contact of

Embankment with the Abutments .Oft area Iurt "'/5

fron toe 17'? frori ri.rht end; a-,pears to ',e recnn, t ump-'

fill; is alboe i:ater line.

3. Springs or Indications of Seepage in Areas a Short

Distance Downstream of Embankment - Abutment Tie-in

::one

4



II. Area Downstream of Embankment, Including Channel

A. Localized Subsidence, Depressions, Sinkholes, Etc.I

3. Evidence of "ipin", "Boils", or "Seepage"
I-et area 5n' I)/S, '5' loft of c':annel; appears to ,e a

low ar-a.

C. Unusual Presence of Lush Growth, such as Swamp

Grass, etc. _o__

D. Unusual ludy Water in Downstream Channel .

E. Sloughing or Erosion

F. Surface Cracks or Evidence of Heaving Beyond

Ebankment Toe

G. Stability of Channel Sideslopes oWz

4)

N. Condition of Channel Slope Pr otection Crror i. , I

i5



I. Adequacy of Slope Protection Against Waves, Currents,

and Surface Runoff_

J. miscellaneous

I. Condition of Relief Wells, Drains, and Other

Appurtenances _. ___ _

L. Unusual Increase or Decrease in Discharge from

Relief Wells "____P

6



III. ~Intrumnentatioon - 'Tone

A. Yonumentatiou/Surveys ....

B. Observation Wells

C. Weirs . .. ....

D. Piezometers ._,

S. Other ,_ _ _,,_ __ _

t .

?



IV. Spillways

a. Service Spillway (Service/ferency Combination Yes -- NO'_)

1. Intake Structure Condition 01 servi-O fron At-ors o'!";

2. Outlet Structure Condition _ _._-.

Apin q no• n ,,r ( r

3. Pipe Condition .Apir -o,'; o',qcrvrd !rot: D/' .

4. Evidence of Leakage or Piping "__" ___

5. General Remarks

B. Emergency Spillway

1. General Condition .. . ..

2. Entrance Channel _ .".

3. Control Section _ _.".

i i 8



. ]fti Cba l A larre amount of ntl has been removed
fron the right edge or t1he spillway. THIs lias apparent]Y
been due to both mechanical removal and erosion. The
cliannel should he regraded and staTi-F~ed to asslre
that no flow inpinres upon te emlanlznent during hi.], sta'es.

#0 V06.tative/Woody Cover Trees were 'oft in exit

channel as enerpv dissipator about ]5'1 aft of crest.

5. Other Observation__

9



V. Eergency Drawdown Facilities (if part of service spillway

so state) Gate valve at iase of service s 1 ,illa" riscr.

Possi",]e I Rpn leah.

Ar. Facilities Operable: Yes N- O r.nn',"'n lut nroial1 le

Were Facilities Operated During Inspection: Yes - No "_

Date Facilities Were Last Used

10



VI. Reservoir

A. Slopes O. K.

4

B. Sedimentation ' !inor

C. Turbidity Clear, :rPen; vfybll 11itv aiiout 2"

VMI. Drainage Area

Description (for bydrologic analysis) Lot, densitv

residential c;eveln, riont i!it'i w.oorleI 1n,:F,.

A. Changes in Land Use

11



VII. Downstream Area (Stream)

A. Condition (obstructions, debris, etc.) Channel

conitructed hv cul-vrt tinrtor rniroa,' 1 and bigt' av.

B. Slopes Flat

C. Approximate Wo. Homes, Population, and Distance D/S

,:One

D. Other Hazards 77, rtIT' 1ino Snu'ern ,ailroad,

",uarl house, mai n'-nnAre siac-, inforratinn #nt'r

(trni'er-) ,:itbin '.1 riles 1)/:.,j

12



IX. lscellaneous
In'c id ezt1s/P ai 1ures N :one

Observed Geology of Area Sandy clav.

X. Conclusions

Condition satisfactor-, nending" analisi..

D/S slope indicative of dispersive soi1q.
DIS slope seems unusually wet compared to 17/S or to othier
dan insnected. E/9 has hben changed from oripiina 1 . cnnto,,r
bnth by erosion an( b,, mechanical torce

X1. Recommendations

Establish good "rass cover on D/S s.ope and E/S exit channe!

which na renuire small amount of res!laning.

Monitor wet areas & reinspect in dry weather (TDIOR).

Regrade the ES and insure the flow cannot impinge on the

dam during high flows.

c h neIneer

1



OHIO RIVER DIVISION, NASHVILLE DISTRICT
SOIL TEST DATA SUMMARY

,,OICT (AAIDL_. t'1 ? HOLE / ELEV.TOPSET__ ___ Of/SHEETS

DEPTH OF NAT. ATTERIERO MECHANICAL ANAL.
&" SAMPLE LABORATORY CLASSIFICATION WATER LIMITS rove Sand Fines

" LL ' PL "-

I uo ..,r A1.,-/; 4,,,J o/ 7/ AR/1 /.o 4r.9 I v.2. 1

! -

,-;/- _ ,, Y- --...--7<i/,/, b

S3PT71

on ,4



APPENDIX E

HYDRAULIC AND HYDROLOGIC DATA



Hydraulic and Hydrologic Calculations

Candlewood Lake Dam is located in Hardeman County,
Tennessee. The primary land use is medium density
residential development with about 26% of the area under
water. The predominant soil types are Ruston (HSG B),
Lexington (HISG B), and Providence (HSG C). The runoff
curve number was calculated to be 83 AMC II.

The Candlewood Lake Dam is an intermediate, high hazard
potential dam. As such, it is required to pass the
Probable Maximum Flood (PMF) without overtopping. The
PMF is derived from the Probable Maximum Precipitation
(PMP). Using the U. S. Weather Service TP-40, the 6-hour
PMP was estimated to be 29.7 inches yielding 27.4 inches
of runoff.

The total inflow into the reservoir is about 381 acre-feet.
with a peak rate of 3947 cfs. Candlewood Lake has a
maximum storage above normal pool of 588 acre-feet and
a maximum spillway discharge rate of 4666 cfs. The
impoundment is sufficient to pass the PMF. The dam
contained the storm with flows of 5.9 feet in the
emergency spillway and 0.2 feet of freeboard.

Routing of a 1-10 day 100-year storm indicated that The
storm would pass with no flow in the emergency spillway.

The inflow hydrograph was calculated by methods contained
in Section 4, Chapter 21, of the SCS National Engineering
Handbook. Hydraulic calculations were performed in
accordance with King & Brater'A Handbook of Hydraulics.
The routings were taken from NEH-4, Chapter 17. Equation
17-11 was rearranged to the following form:

I,II + = +0

RR1



LO4TJZD 4' 7Xc/eu7f74eY ai S,009,0* CCC-E)c
£',1Q"*44r 4U / (7ofc -U,

MAjo.PR 60/4-. -ry'e's. - S74,Lx~iP40WAodrIcr
M4jo& . SV.O mU$' - MEZ*/4'A1 OdNs/T/ It"Off~l"4,O6~1A

AI*mqteoL A",9 43Ac
P/s V*?4,eo -1*

6-hoo't PA4P - .29.7loV

Y /J. 9

4A4c Xr 4441.M7

14 PA4P=Z9. t7/IV PA4jp= 2-1) IA

NyoW4eiow 2%73 C.4f16 4A'7 cf

7* 94 G- 2.09 A, T,. 14SS -3j-

& 4 s 7

V 7,~e'o:-11, h #-- RW r/o 074

Te0'S -4s ..vv 10ACfs.

Qpp= 2N73~ Cfb '. 4- = 7I'

wS& 9 Cs446C'



Pt A4~'~*~ 4(5T Id/PCA4Ct'

.523.Z 
0

5234 C

12.4
3524.2 242- 0

524-Z 171/914

5Z 8.9 175*Z /97

z,. "I

I



__W_0 -112- 4A-4k _ PSii AW PSM"C- 0 IOYV

DAz 167*& x.2r.A41

A VELE, 9AOVV.4t. PRfc.jp/ ATOlw 4,I)At
A~y,~Ac A*wuA4i TwmPf..rZA 6;.F

Av'ijoP,' CA# 83

/0' PD*a /4v 6

5--g 9. wA

5Ek A. Atoz.

axI4Q/ .1.5.3 J.07 rS~

PKEILIAM1N4kydPSH( PklAM1fd*'W arc. Q&
r/AIC04y , ePSH (efs) 20: (64s S FSAi(1KNE p6dcCcwcH PSMC,(,&c,.

1,7 I. . 0.6.18

W. 1.9 .13.0 '3. t35
Z.0 Z. ./ S4 .5j -31 .9-
30 3/ , 4.2.- .9! .46 .3
3.5- 1.1 ~ q.9 I./s. -51'.1

4.4 8.1 qt.7 1-07 -67 25

4.' leQs Y4 2, 314 .7o Z84
4 7 )2.6 4/13-7 2.30 .7Z ;.OZ

9a.71.1 ZA*8 2.77 .7,1 S.54

I7c).6 '1 ga7 46 -. a70 7 14
X 7 111 33.8 7-14 so809

/407.70 033

IT$ 8~ /. .18 .8'M

9. .34 .9 Z 926

7.o 3.4 sIf 4.5 S. b0o7 19
8.0 . z 14 3.4 .Z5 1.2 10.47

/0.1~Z )II .76 .3



~~uj

10

us

S~~. .I .. ...... .



IADFLW IlYD~aeN
AOA Z PMAF

TIEHOR



I *I

I I CAMDI I INF W ~4 L,4a~i4eM
AMC. P

I ~II

I - - -- __

C ~ I __ __ __
- I

__ __ __L.

- -'----1 -

E .

--- 4--

I.)

I I-
0

z - - ------ - -- --

- - . -t -

.4.

o I 2

11MEV WOURS

£

----p_2K 7

hI~UW.P



0
0

U00

I - - _

-- - - - -0_ _ _

o -- -- - L- -i- - - _

0

wi

-- -,a

LAIn

LL
CV

ef'/ l.flQ

"7~1 -



I . I " •

S t.

I 1 '

I 0

o ------ - - - - ------. -. .-------.--

,--, SI

__'--.--'-
~0

0

'. t

- *---r-- --+.,
I ~

*,_'-'' .__, ,= ''



-- CANPLEWy/O 4~A~ govtm*e AMC x- A41c

rAiE- INFLO v SAW A

0 o 0

IS64 Z Z
.70 4670 672-
.93 IZ6/ 17?-

141f 2676- ?-064 7
1.9570 3042, 3,068 13
16.769 43345" 43061 23
I'/7I- -1Q33 46011 43

7,09 2447 //877 Ii0,w /'09
Z 32. Z79Z- 10A, 131/6 U.0

. 5-01 Z2/.S- 22367 122-

2.79. /osy Z-f 37 laliles- /2-4

3 OZ so/ 261Z-7 24~377 X-

IS' 7 61- 2 750r3 27,76Z- 127

146 15 Ze 4 Z4 2" 12 144
3,71 .570 2-9,57 Z1,10+ 163

3- f 6-)o 30 Z368 204 5-6 /00
4.19 4 7Z- 350818 312ZO
4.41 44- 3)Z83 3)173,5- 2-

4.4430 'aSS 32I 2$
4.B7 4457- 31,93-C 3z.S Z 272.,

J'/ o4 32ZZ? 37 79 278
5.4369 32-43 3301,5, me

55S7 371 3 2-1 33199 2-94

5.0345- 3Z74 7 3'342 3010 a 'pd

pz47 325-77 3314,1 &./E-V P4'-



CA1OEWOMe LAke- PCO' AMT"~

T0 0 74709

36.,X' .44 :S3/~3

4 6),0 -67 -44.3

kr 100 1.11 00

7 1-33 0137 1/
8 zio' I.5s- .0197 5

91 2400 ;- S IA 4/Z
to 700 2.P 169 7/?

i 310.00 Z22 .,OS?3 474

)z 33.00 Z,4 ~ 032 2?

13 36-10 Z..64 022

17 41-00 3-S loo0/

/7q 458.00 3-77 .0112- 9e~

19 S400 4.v 1 05' o
5. 7.4" 4Z& Ox-3

2 1 140oo .00 4 -"7 7A
U. 63o OP 6 A. OI5-

Z4 6.0 5.1I -MV ~ 7cp

MzOO S33 4 ' 7

7Z -) sx:_f 6

V 73C 577 .oZ 2
p24



-~~~~~~~~~~- - - ----------- ~i"F4sc. jv~0A9,

Hyc .0 $.P, Aobfu 
t- (4 s

3 4.oo .46 ."'52 151f

4 -a 70 Oosz- zs-4.

goo .9.3 ,oil$ 35lro

jO JAW 1.16 'o151 445

7 lZ42 .6~.09 ,70
1 4M 1.4 OZ59 742

to 10.4) 2.09 .1330 347

1 ? .C" 2.32- 0941 4.792-

1 Z. Z100 2.44u .00( isIl
13Z4-0 z 76 ~0367 1hOS"
14 -6- 302.. .o?,9 0L

is?" 35 Z 02S4 7S4#

173460 3.41 90194 570

1834-00 3- 9f .*j 7? -510

1)36.0 4.16 .0I5Y 472
71 a~x 4.1/ .01I£0 44S

414O.Ao 4.64 .0146- 4.30
4z. 4A 4-97 .o'4o
23 440 5.10 401

Z4 46,04 5*3 .CP'3 3

2.5 494 557 .elzI24 371

J7~ 47

1. 0 02



61./4-e-WAY X7:d4'4

Cfrp.JllJWek SNA"C Aore F-A"e4.VoC5 T49v

EL5V.?Wy gw p.s L.Ow PIPE &.91 5,111/4 1-v w Y, 40jAd 4

5T2-? 7 -s- 32-.3 hI6.4

52 4. t (1.9 Z) 3zS I2//Z 6

(7-=4C) -:50 1 . 3

Sz17 (77:7. ) 30-5- 1-.7 04 6~

53I/' ( -= /&k I05 30.~ -0 .. 17 6

533.9 (-/a) 43 4, 0 /5'J.If .

S,35s0 7z S, 4346 /: 6/ 5I

o 0 C 0

16tZ 107 1106 5 ZY

to 42.7 z ' 222.7 f47

3.0 J32 0 A.,- A/2.cqIZ

s-7 .240.8 1,1,/3002-. 2-272

£.7 a0.~ IS 7 6 2.66 336

)0. )..646 27371 .5474,9-



APPENDIX F

CORRESPONDENCE



Date 2/14/7n Region West

INSPECTION REPORT

Name of Dam: Candlewood County: __ardeman

Owner's Name: Quad: 432SE

Type Project: Application No. 76-115-0

Existing X
New Construction
Repair/Alteration
Removal

Type Inspection:

Phase I Phase I Reconnaissance
Phase II
Certificate X
Cursory
Preliminary Site

Review

Damage Potential Category:One _ Two Three __ Undetermined

Inspection by: George Moore and Troy Wedekind

Inspection Results:

The dam has numerous small erosion gullies both upstream and

downstream. The erosion gullies should be repaired along

with reseeding of the slopes to establish adequate cover to

prevent further erosion. The exit channel of the emergency

spillway has no cover. A grass cover should be established

to allow safe operation of the emergency spillway. No wetland

vegetation was observed downstream that would indicate seepage

or leaks. This report is accompanied by a photo.

|/



CANDLEWOOD LAKES PROPERTY

OWNERS ASSOC.,INC. ,%/ 4,( -
1P.O. DOX 17132

MMPHiUSTN. 38117

-..---- u- December 31, 1980 r- - F-D
in"g& LOAm. V.P.

a"" Woy o.. S-, rT.

Tenese eprmet Cosevtin\.rJi F, E.S.oi cES

Mr. Robert A. Hunt, Director

Division of Water Resources, ?!,E
ense4721 Trousdale mnDrive o osrain,,; :.

Nashville, Tennessee 37219

Re: amsat Candlewood Lake, Spring Lake #2, Crystal Lake 1/4 and
OdHickory Lake located in Hardeman County

Dear Mr. Hunt :

Your letter of December 1, 1980 to Candlewood Lakes Inc., has
been forwarded to us.

As of January 1, 1979, the ownership of the above mentioned dams
was transferred to Candlewood Lakes Property Owners Association.

We were not aware of the State Safe Dams Act, but we will be
glad to cooperate with you in any way possible to keep the dams
safe.

Please direct all future correspondence to Candlewood Lakes
Property Owners Association, P.O. Box 171321, Memphis, Tennessee
38117. The phone number is 901-685-6968.

Sincerely,

N. .Arnold, President
Candlevood Lakes Property Owners Assn.

WJA/a

EVA

!2f1



P HOTO NO.1
14 Feb 79 Gandlewood Damn Eaxdernan Co.

outlet channel of the emergency spillway showing the

lack of ground cover.



Tennessee Department of

c) i Division of Water Resources
RAY BLANTON -GOVERNOR 6213 Charlotte AvelSuite 107) Nashville.Tonnessee 37209 (615)741-1281
B.R.ALLISON - COMMISSIONER ROBERT A. HUNT DIRECTOR

October 25, 1976

,.'z. iayne L. Smith, Vice-President
Canclewood Lakes Corporation
2. 0. Box 17762
Memphis, Tennessee 38117

Re: Certificate of Approval and Safety
Application No. 76-115-0, Candlewood Dam

Dear Mr. Smith:

Enclosed please find Certificate of Approval and Safety
issued Candlewood Lakes Corporation for operation of the
above referenced project. This Certificate is issued for
a period of twelve (12) months and is due to expire on
October 14, 1977.

Thie project will be scheduled for a safety inspection by
our Division at a time interval of approximately one year.
You will be further notified prior to the inspection.

Enclosed for your information is a pamphlet regarding
inspection and maintenance of privately owned dams. You
are requested to properly maintain the scructure and
periodically perform routine inspection in accordance with
the guidelines furnished in the pamphlet. Should a problem
develop please notify our office immediately.

Your cooperation with the safe dams program is appreciated.
f we can be of assistance at any time, please let us know.

Very truly yours,

Robert A. Hunt

.5 Director

copy to: Ragon Engineering Company

Edmond B. O'Neill, Regional Engr.
Division of Water Resources

Encl. (2)



RAGON ENGINEERING COMPANY
CONSULTs1O 'MOlEaUmm

12 Wont ;i, 3KBY ff.

r. &. an "I
BOLIVAR. TNNEGIIK 3000

August 16, 1976 DON'. u. NO. 380: ZIT
JAN . RAGON. F. . Z)MOND B. ONeiL. USSIg

BOBBY1. L ULLEY. MArLT

Mr. Robert A. Hunt
Tennessee Department of Conservation
Division of Water Resources
6213 Charlotte Ave.
General Care Bldg., Suite #107
Nashville, Tennessee 37209

Re: Candlewood Subdivision

Candlewood Lake (Lake #1)

Dear Mr. Hunt:

The Construction of Candlewood Lake has been completed
and was done in substantial comformity with the approved
plans and specifications as prepared by Ragon Engineering
Company.

y r rulyp

ames H. Ragon,rJV.E.

JHR/ct

Enc.

cc: Mr. Edmond B. O'Neill
Regional Engineer

S & W Construction Company
Memphis, Tennessee

I



ORNED-G
NON-FEDERAL DAM INSPECTION REVIEW BOARD

PO BOX 1070.
NASHVILLE, TENNESSEE 37202

Commander, Nashville District
US Army, Corps of Engineers
PO Box 1070
Nashville, TN 37202

1. The Interagency Review Board, appointed by the Commander on
8 October 1980, presents the following recommendations after meeting on
18 June 1981 to consider the Phase I investigation report on Candlewood
Lake Dam inspected by the Tennessee Department of Conservation.

2. The condition classification should be changed from "deficient" to
"significantly deficient."

3. Removal of material in the emergency spillway by mechanical means should not
be allowed to continue.

4. The reason for the discontinuity on the embankment slope should be deter-
mined and included in the report.

5. An emergency action plan should be developed, including a warning system to
alert downstream residents, in the event a serious condition develops with the
project.

6. The owner should establish a regular program of inspection and maintenance
to provide detection and timely correction of problem areas.

7. The Board is in agreement with other report conclusions and recommendationsfoll ing minorre ons.

IMRMMAN GR AY BOBBY dOR
Chief, Design Branch Assistant State Conservation Engineer
Alte e Chairman Alternate, Soil Conservation Service

BERT A. HUNT THOMAS N. PORTER
Director, Division of Water Hydraulic Engineer

Resources Alternate, Hydrology and Hydraulics

State of Tennessee Branch

EDWARD B. BOYD TIMOTHY MC=SKEY
Hydrologic Technician Chief, Instrumentation and
Alternate, US Geological Survey Inspection Section

Alternate, Geotechnical Branch



APPENDIX G

DESIGN AND CONSTRUCTION DATA
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ANAYSE O

ANAYSE OFMOISTURE DENSITY TEST OF COMPACTED FILL

Contractor Project -C - "il;

Report to MRandy BHoltl Mr. Ed OtNeil Date 'optrtiber 1%. 1974a

Lab. No. 24534&

Test No. _____ _____ ____

Density of Sand
(I bs./ cu. ft.) 1.(

Wgt. of Jar & Sand
(before test) ____ 7.36

Wgt of Jar & Sand 
--

(after test) __ 3.06 _ __ - -

Wgt. of Sand
nHole &Funnel 4a.30 ___

Wgt. of Sand
in Funnel 1.90

Wgt. of Sand
in Hole 2.__ 40

Volume of Hole
(cu. -f t.) .0245 __

Wgt. of Wet
Soil ___ 3.25__-_- -- - --.--

Wgt. of Dry
Soil 2P

Wgt of Water .37____ ___

Moisture Content
(% of Dry Wgt. __ 12.8

Density. Dry Soil
(lbs./cu. ft.) ___ 117.5 -____

%/ Required Density 1 04.4 __ __

Required Density
(lbs./cu. ft.) _ _112.5 - _ _ _ _ -___

Optimum Moisture
(% of Dry Wgt.) 14.6____-

Stone. % by Wgt. -- ____

oc-.jt.Con of Tests

S k~W .A.. in Center of Dam

40 OLD P41CK DRY COVE JACK(SON, TENNESSEE 3630
19011 424-2545



ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

Contractor Rad ntProject ('ANIF 'T'~

Report to )dr. ftd Hai~tt Mr. Ed O'1&ii Date ;)epteir.L..r 17, 1974

Lab. No. 24504

Test No. 1____

Density of Sand7
(lbs./cu. ft.) j. 0_____

Wgt. of Jar & Sand
(before test) -____ .92 ____ __

Wgt. of Jar &Sand
(after test) _ _____ 3-77 _____ _____

Wgt. of Sand
in Hole & Funnel4.5___

Wgt. of Sand
in Funnel ____ 1.90 -

Wgt. of Sand
In Hole .2.25

Volume of Hole
(cu. ft.) ___ ____ .0230 ___ __ _____ _____

Wgt. of Wet
-Soil__ _ 2.8_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Wgt. of Dry
Soil __ __ _ 2.57 _ _ _ _ __ _ _ _ __

Wgl. of Water .4Jj1 _____ __ ____ ___

Moisture Content
(% of Dry Wgt.) i6.o __ ___ _____

Density. Dry Soil
(lbs./cu. ft.) __ _ _ 1 .7__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

% Required Density__ _ _ __ _ _ __ _ _ _ _ _ _ _ _

Required Density
(lbs/1cu. ft.) -__________ _____ _____

Optimum Moisture
(% of Dry Wgt.) _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Stone, % by Wgt. ____ __ _____ _____ ____

Location of Tests

I renter of Dame, 100' E. from Ditch

40OLD HfICKORY COVE JACKSON, TENNESSEE 30301
19011 424-2545



Construction Materials Laboratory

Analysis MOISTURE DENSITY TEST (Proctor)
4From: Project: CANDI-jt'.'0i[J DFVIIVA'-N

Contractor: Date: Sept.a..ber 19, 1974
Producer: Lab. No.: -14535
ReportTo: Hr'. Raa&,v .It; !!r, I'A 0'Nel

Test No. 1_ _ _ _ _ _ _ __ _ _ _

Wt. of Mold 4.49 4.49 4. 4)

Wt. Mold & WetSoil S.4 (A.,___

Wt. Wet Soil 4_ r_._,() It. _ _ _,

Density Wet Soil tbs./cu. ft. I~' AA 77 22: ._____ 1___

Wt. Pan & Wet Soil t0.0 14,. ',

Wt. Pan & Dry Soil 163.6 159.2 154-. _

Wt. of Water 16.4 23.) 9

Wt. Pan 0..1 8. 15. _

Wt. of Dry Soil 1 .9. 5 1111.9 13I/L

Moisture Content % Dry Soil 11. 0 14. T 18 . 7- -

Density Dry Soil lbs/cu. ft. 106.2 1 112.4 105.9 1

Maximum Density, Dry soi (Lbs./cu.ft.) 112.1s

Optimum Moisture Content (% of Dry Weight) 11 4.

Location of Tests: Taken f ror the core area

40 OLD HICKORY COVE JACKSON, TINNESEEII 3130
(0011 424-2M4



Ml..
ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

Contractor Project CANDRYOOD DLVEL4I'XIIN

Report to Mr. Randy Holt; Mr. Ed O'Neil Date October 10, 1974

Lab. No. 24762

Density of Sand
(lbs/cu. ft.) 98.0 98.0

Wgt. of Jar & Sand
(before test) . 7.80 7.59

Wgt. ot Jar & Sand
(after test) 3.42 3.22 -

Wgt. of Sand
in Hole & Funnel 4.38 4.37 .

Wgt. of Sand
in Funnel 1.90 1.90 -..

Wot. of Sand
in Hole S- __- 2.48 2.47

Volume of Hole(cu. ft.) .. .0253 .0252 ........ .. .... . .... ....... . .

Wgt. of Wet
Soil 3.27 3.32 . .. . . ...

Wgt. of Dry
Soil 2.78-- 2.83

Wgt. of Water .49 .49
Moisture Content

(% of Dry Wgt.) 17.6 17.3

Density. Dry Soil
(lbs/cu. ft.) 109.9 112.3

% Required Density . 97.7 99.8

Required Density
(lbs/cu. ft.) 112.5 112.5

Optimum Moisture
(% of Dry Wgt.) 14.6 14.6

Stone, % by Wgt.

Location of Tests

1 350' 'K. in Center of Dam

2 250' W. in Center of Dan

40 OLD HICKORY COVE JACKSON. TENNESSEE 38301

19011 424-2546



Construction Materials Laboratory

/ 'sis MOISTURE DENSITY TEST (Pfoctor)
From: Project: CANDrk'WOOD DEVELOMI4'T
Contractor: Date:
Producer: Lob. No. 24"12
Report To: Mr. 1lan, 'ii

Te-st No. . .. r_ : _ ,

Wt. ot Moid -1 L ___L_ _____L__

Wt. Mold & Wet Soil z_

Wt. Wet Soil

D-ensity Wet Soil lbs./cu. ft. i

Wt. Pan & Wet Soil

Wt. Pan & Dry Soil I., 7 -- e_ -'_. ai

Wt. of Water + "- .-. 1 -t.4"--- .. - L

Wt. Pan 
. ~C 15-5

\Vt. of Dry Soil r

,loisture Content % Dry Soil . .. -

Density Dry Soil Ibs./cu. ft. I -e7- -O--

Remarks:

Maximum Density, Dry soil (Lbs./cu.ft.)

Optimum Moisture Content (% of Dry Weight) •

Location of Tests:

tvai:en from core f iI

40 OLD HICKORY COVE JA°CKSON, TENNESSEE 38301
19011 424.2145



C- -

Construction Materials Laboratory

DAVO M. EVANS. P.,. Project C .,J, W.OOD) 1)2 ,:1,01'd2,TDate , Uctobor 16, 1974

Lab. No. 28633

Analysis of ;iojl Ciassi ication
Received from
Contractor
Producer
Reported To Mr. Reay HIlt; Mr. Ed O'Neil

S..%' 'L% Silty Clay with Fine Said

A flATION: West Core

3 No. 10 0.0 Gravel
o. 10 NO. 40 1.5 Coarse Sand
:o. 40 %o. 200 63.3 Fiue sand
No. 200 Pan 35.2 Combination Silt & Clay

Liquid Limit: 33

."lactic Limitt 23

:., 1.& 10

Classification: CL

NOMh Material should be satisfactory for cut-off &a long as sand content
does not Increase

4a aoL h4 ocKOY cave JACKICON, TCNNICUKS 3n301

(901) 424-3545



CVL
ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

C o ntracto r P roject (. 1 C . . ," T

Report to Mr. Itandy Ilolt; Hr. Ed O'Neil Date October 282 197

Lab. No. 24961

Test No. 1_2

Density of Sand
(lbs/cu. ft.) 'k.0 98.0 98.0

Wgt. of Jar & Sand
(before test) 7/. 77 7.70 7.63

Wgt. of Jar & Sand
(after test) 3.58 3.69 3.68

Wgt. of Sand
in Hole & Funnel 4. 1) 4.01 3.95

Wgt. of Sand
in Funnel 1. )0 1.90 1.90

Wgt. of Sand - -- . .
in Hole 2.2,) 2.11 2.05

Volume of Hole
(cu. ft.) .i3j36 .0215 .0209

Wgt. of Wet
Soil 2.93 2.91 2.89

Wgt_of Dry .2
Soil 2.63 2.60 2.57

Wgt. of Water .30 .31 .32
Moisture Content

(% of Dry Wgt.) 11.4 11.9 12.5

Density, Dry Soil
(lbs/cu. ft.) 112.6 120.9 123.0

% Required Density 103.0 96.0 97.7
Requred Density

(ibs/cu. ft.) 112.5 125.9 125.9
optimum Moisture

(% of Dry Wgt.) 14,.6 s.6 s.6

Stone, % by Wgt.

Location of Tests

S::'X' N. ;n Center of ;i=,z
2 2,-' '. off Center of 7,ai, 275' N.

'723' N. in Center of Tnam

40 OLD HICKORY COVE JACKSON, TENNESSEE 36301
(9t) 424-2541
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d Compute the available flood stores at %

Vai -th - at
e. Follov otepo 1 through 5 of the procedure given under prin-

cipal spillway corrections for two stage structures

5 4. Prlncipal Gptllvay Slates Calculations

o t a. ft .... VsP/VZ 0

t*a 39x/6' 1W Case so Va% /VT + Vol/V 1 -ar

%h 0113 oCf Qh/% 0 -11o VO,0 2ep - 0-0.

a, Select an elevation of emrgency spilUay crest, E

b, Read the total storage at za from the stage-storage curve,
this is Vte C

c. Compute the available flood storage at %
Vap - Vte - Vuf

d, Obtain principal spillway discharge at Ee, this Is q

eo Compute the average high stage release rate, this Is Q4

f, Follov the procedure given for single stage structures, or
steps 6 through 10 for two stage structures, principal
spillvay corrections h

go Compute tie principal spillvay correction

v'0 /Y1 . vs'PA 1 - VI
h, Obtain from tne emergency spl/vey layout data

(- Entrance Length, L
• ?- roT:.. .ase

~- . .. ,.ope, B0

EW { t q, vw Vsw/v vs'/ %/*. % 'P'%G/ b

9, C.. 97 70 +3

362. -f /4 5 3 22 0,09 q 4
-07 8 3V4 - I0 e I

~~74~~ 39t q' Vs

SOO
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